A comparison of the enhancement of radiation sensitivity and DNA polymerase inactivation by hyperthermia in human glioma cells.
Two human glioma cell lines (U87MG and U373MG) were evaluated for their thermal enhancement of radiation sensitivity and its correlation to the degree of inactivation of DNA polymerase alpha and beta. The data showed that hyperthermia increased radiation sensitivity in a time- and temperature-dependent manner. The differential heat sensitivity of the two cell lines was reflected in the degree of polymerase inactivation. Polymerase inactivation was also dependent on time and temperature and was greater for polymerase beta than alpha. The degree of polymerase inactivation correlated well with the thermal enhancement ratio (TER) calculated at the 1.0% survival level. This correlation was poor for the TER at the 50% survival level. The correlations were better for polymerase beta than alpha. The small differences in thermal sensitivity between the two cell lines primarily at 41 and 42 degrees C could not be explained by correlation between polymerase inactivation and TER. Incubation between hyperthermia and irradiation resulted in recovery of polymerase activity and loss of radiosensitization. Levels of polymerase beta after hyperthermia may be used to predict thermal enhancement of radiosensitivity for low survival levels, but possibly not in the shoulder region of the radiation survival curve. Small cell line-dependent differences in thermal sensitivity may not be resolved in these comparisons.